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RADIATION DETECTOR FOR A COMPUTED 
TOMOGRAPHY APPARATUS AND METHOD 

FOR MANUFACTURING SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present Invention is directed to a method for manu 
facturing a radiation detector for a computed tomography 
apparatus, as Well as to a radiation detector manufactured in 
accordance With the method. 

2. Description of the Prior Art 
German OS 39 18 843, corresponding to US. Pat. No. 

4,870,279, discloses a radiation detector for a computed 
tomography apparatus as Well as a method for manufactur 
ing the radiation detector Wherein the radiation detector has 
a linear roW of elongated scintillator rods of dense poly 
crystalline ceramic material With a rectangular cross section, 
With one end face in communication via a glued fastening 
With at least one photodetector of a photodetector roW. 

For manufacturing such a radiation detector, a Wafer of 
the scintillator material is mounted on a temporary base 
plate and is cut into a series. of barn, With a dicing saW. After 
mounting lapping shims on the base plate, a re?ective 
coating is applied that completely ?lls the spaces betWeen 
the individual bars. The shims and the excess coating are 
lapped off and the back surfaces of the scintillator bars are 
polished. A carrier plate is glued to the back surface of the 
roW of bars, With the re?ective coating used as the adhesive. 
Subsequently, the temporary base plate Is lapped off and the 
interconnected Wafer surface and the front surfaces of the 
bars are polished. The roW of bars With the carrier plate is cut 
to proper siZe and the base of the linear roW is mounted on 
an integrated circuit photodetector roW. Finally, all uncov 
ered surfaces of the scintillator bars are covered With the 
re?ective coating. 

Only one slice can be scanned during a computed tomog 
raphy examination of a subject With such a radiation 
detector, hoWever, to be able to simultaneously examine a 
number of slices of the subject in a computed tomography 
examination of the subject Would be advantageous, 
US. Pat. No. 5,059,800 discloses a planar x-ray detector 

that has a grid structure of scintillator material, With a 
photodetector coupled to the grid elements. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a radiation 
detector of the type initially described and a method for the 
manufacture thereof Wherein the manufacturing outlay is 
reduced. 

According to the Invention, a luminophore layer that is 
preferably composed of ultraviolet-sensitive material is 
applied onto an adhesive ?lm in a method step. By subse 
quently introducing the grid-like structure into the lumino 
phore layer up to the adhesive ?lm With an abrasive cutting 
process or With lasers, it is thus assured that the grid-like 
structure of the luminophore layer is advantageously 
retained after the introduction of the structure. A reordering 
of the grid elements is thus not required, so that, in 
particular, the manufacturing outlay is reduced in terms of 
time. After this, a further adhesive ?lm is applied on that side 
of the luminophore layer lying opposite the adhesive ?lm, 
and the ultraviolet-sensitive adhesive ?lm is removed by the 
application of ultraviolet light. A material that Is substan 
tially opaque to light and that preferably re?ects the light 
emerging from the grid elements back is introduced in the 
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2 
space betWeen the matrix elements of the matrix-shaped 
structure. In the folloWing method step, at least one surface 
of the luminophore layer is surface-treated to provide good 
light transmission to a folloWing photodetector. A gridded 
luminophore layer is thus obtained that can be inspected in 
vieW of its properties and potential faults before it is coupled 
to the photodetector in a further method step. It is thus 
likeWise possible to test the photodetector for functionability 
before the luminophore layer is coupled to it. Only those 
luminophore layers and photodetectors that satisfy a prede 
termined quality criterion are consequently joined. The 
rejects, and thus the costs, are considerably reduced com 
pared to a conventional method Wherein the luminophore 
layer and the photodetectors are joined before they are 
tested. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a luminophore layer of the invention. 
FIG. 2 shoWs the luminophore layer of FIG. 1 in a side 

vieW. 
FIG. 3 is a schematic illustration of a photodetector. 

FIG. 4 shoWs a luminophore layer according to FIGS. 1 
and 2 in combination With a photodetector according to FIG. 
3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The components in the ?gures are a luminophore layer 1, 
a photodetector 2, grid elements 3 of a luminophore layer 
and detector elements 4 of the photodetector 2. 
The luminophore layer 1 formed by scintillator lamina 

composed of oxides of rare earths that are doped With 
activators of rare earths such as, for example, yttrium oxide 
or gadolinium oxide that is activated to luminesce With one 
or more of europium oxide, neodymium oxide, ytterbium 
bi-oxide and/or dysprosium oxide. The luminophore layer 1 
is inventively attached to a ?rst adhesive ?lm 5 that, for 
example, is composed of ultraviolet-sensitive material 
before, in a further method step, a grid-like structure of rods 
or some other suitable structure is introduced into the 
luminophore layer 1 With an abrasive cutting process or With 
a laser beam. Preferably, ?rst line-shaped recesses are cut or 
excised into the luminophore layer 1, With second line 
shaped recesses being cut or excised approximately perpen 
dicularly thereto. The recesses are conducted only to such a 
depth that they just reach the ?rst adhesive ?lm 5 but do not 
enter it. Insofar as the grid elements 3 have retained a 
predetermined orientation and positioning after the intro 
duction of the recesses into the luminophore layer 1, a 
second adhesive ?lm 8 is applied on the surface lying 
opposite the ?rst adhesive ?lm 5, and the ?rst adhesive ?lm 
5 is removed, Which can ensue by applying ultraviolet light 
given the employment of an ultraviolet-sensitive adhesive 
?lm 5. If one or more grid elements 3 have not retained the 
desired alignment and position after the introduction of the 
recesses, then the ?rst adhesive ?lm 5 is removed and the 
grid elements 3 are positioned With a positioning frame 
before the second adhesive ?lm 8 is applied onto the surface 
lying opposite the ?rst adhesive ?lm 6. In the folloWing 
procedure, the gridded luminophore layer 1 is arranged in a 
casting frame that Is of such a nature that the edge region of 
the lamina-shaped luminophore layer 1 has a slight spacing 
from the edge of a recess of the casting frame that accepts 
the luminophore layer 1. In the folloWing method step, the 
space betWeen the grid elements 3 and the space betWeen the 
luminophore layer 1 and the edge of the casting frame is 
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?lled With a material that is substantially opaque to light 
(optically opaque). This material is selected such that it 
re?ects any light Which may emerge from the grid elements 
3, so that no signal losses arise or so that no crosstalk ensues 
from one grid element 3 due to the transfer of light to a 
neighboring grid element 3. Epoxy resin ?lled With titanium 
dioxide, for example, has proven especially advantageous as 
a material suited for this purpose. In a further method step, 
an active surface through Which the light can be transmitted 
optimally loss-Free is fashioned after the unmolding of the 
lamina-like luminophore layer 1. Thus the lamina-like lumi 
nophore layer 1 has all surfaces except for this active surface 
covered With the material that is substantially opaque to 
light, so that the light of the luminophore layer 1 can proceed 
toWard the exterior only via this active surface. 
A luminophore layer 1 for a radiation detector Is thus 

obtained that, by applying radiation, can be tested in vieW of 
undesired properties, such as inhomogeneities or 
irregularities, before it is brought into connection With the 
photodetector 2. 

The photodetector 2 likeWise can be tested in vieW of 
potential faults before it is brought into connection With the 
luminophore layer 1. 

In the folloWing method step that joins the luminophore 
layer 1 to the photodetector 2, an optimally thin and opti 
cally transparent adhesive surface 9 is provided betWeen the 
luminophore layer 1, ie the active surface; and the surface 
of the photodetector 2, and the luminophore layer 1 is 
aligned such With reference to the photodetector 2 so that at 
least one detector element 4 is optimally centrally allocated 
to a grid element 3. 

The signal of the detector elements 4 proceeding from the 
light of the luminophore layer 1 is read out in a knoWn Way 
and, for example, supplied to an image processing means of 
the computed tomography apparatus Which is folloWed by a 
display means. 

Although modi?cations and changes may be suggested by 
those skilled in the art, it is the intention of the inventor to 
embody Within the patent Warranted hereon all changes and 
modi?cations as reasonably and properly come Within the 
scope of his contribution to the art. 

I claim as my invention: 
1. A method for manufacturing a radiation detector for a 

computed tomography apparatus comprising the steps of: 
applying a luminophore layer onto an adhesive ?lm; and 
subsequently introducing a grid-like structure into the 

luminophore layer applied onto said adhesive ?lm. 
2. A method as claimed in claim 1 comprising the step of 

employing ultraviolet-sensitive material as said adhesive 
?lm. 
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3. A method as claimed in claim 1 Wherein the step of 

introducing a grid-like structure into said luminophore layer 
comprises abrasively cutting said grid-like structure into 
said luminophore layer. 

4. A method as claimed in claim 1 Wherein the step of 
introducing a grid-like structure into said luminophore layer 
comprises laser-excising said grid-like structure into said 
luminophore layer. 

5. A method as claimed in claim 1 Wherein the step of 
introducing a grid-like structure into said luminophore layer 
comprises removing material from said luminophore layer in 
a grid-like pattern to a depth exposing, but not entering into, 
said adhesive ?lm. 

6. A method as claimed in claim 1 Wherein said adhesive 
?lm is a ?rst adhesive ?lm applied on a ?rst side of 
luminophore layer, and said method comprising the addi 
tional steps of applying a second adhesive ?lm on a second 
side of said luminophore layer, opposite said ?rst side, and 
subsequently removing said ?rst adhesive ?lm. 

7. A method as claimed in claim 1 Wherein said grid-like 
structure in said luminophore layer forms a plurality of grid 
elements in said luminophore layer With spaces 
therebetWeen, and comprising the additional step of ?lling 
said spaces With an optically opaque material. 

8. A method as claimed in claim 7 Wherein said grid 
elements of said luminophore emit light upon exposure to 
x-rays, and Wherein said optically opaque material re?ects 
said light. 

9. A method as claimed in claim 1 comprising the addi 
tional steps of coupling a surface of said luminophore layer 
to a photodetector, and treating said surface of said lumi 
nophore layer for improving light transmission to said 
photodetector. 

10. A method as claimed in claim 9 comprising the 
additional steps of positioning said luminophore layer rela 
tive to said photodetector before coupling said luminophore 
layer to said photodetector, and coupling said luminophore 
layer to said photodetector by bringing said luminophore 
layer and said photodetector into contact With each other 
With at least one detector element of said photodetector 
being allocated to a grid element of said luminophore layer. 

11. A radiation detector for a computed tomography 
apparatus comprising: 

a luminophore layer having a side; 
an adhesive ?lm applied to said side of said luminophore 

layer; and 
said luminophore layer having a grid-like structure intro 

duced therein With said adhesive ?lm applied thereon to 
a depth exposing said adhesive layer but not entering 
into said adhesive layer. 

* * * * * 


